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Abstract

Evapotranspiration is significantly affected by global climate changes as an essential component of
both climate and hydrological cycles. Comprehensive analyses of the spatiotemporal changes of ETo
enhance the understanding of hydrological processes and improve water resource management. The
main objective of this study is to investigate and predict the temporal trend and spatial distributions of
the mean maximum temperature (Tmax), the mean minimum temperature (Tmin) and reference
evapotranspiration (ETo) during 1961-2014, 2021-2050 and 2051-2080 over Khorasan Razavi
Province using CRUTS3.23 dataset and the outputs of four CMIP5 climate models. The results were
as follows: (i) the ability of CRU dataset in simulating monthly mean of Tmax and Tmin is suitable,
(ii) generally, ETo increased from north to south across the province (ii) from 1961 to 2014, annual
ETo exhibited an increasing continuous trend across the area under study (iii) the mean annual
minimum temperature projected to increase by 1.6 under RCP4.5 and RCP8.5 scenarios during two
future periods. During 2051-2080, this variable will have an increase by 3° C under RCP8.5 scenario.
The maximum temperature will increase by 4° C during the middle future period under RCP8.5
scenario. (v) The difference between mean annual ETo values of two periods was statistically
significant in all grid points covering this province. The results showed that these increases may lead
to the increase in crop water requirements and aggravate the water shortage in this area in view of the
increase in ETo in response to ongoing climate change.
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1. Reference evapotranspiration

2. Global circulation models

3. Coupled Model Intercomparison Project

4. Representative Concentration Pathways

5. Intergovernmental Panel on Climate Change
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1. Bias Correction and Statistical Downscaling (BCSD)
2. Climatic Research Unit

3. Atmosphere-Ocean Global Circulation Model

4. IPCC Fourth Assessment Report

5. World Climate Research Programme

6. Coupled Model Intercomparison Project
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